Expression and purification of proteins: E. coli BL21(DE3) cells were transformed
with the requisite expression plasmid and grown at 37˚C in 1L of LB with 50 µg/mL of kanamycin to an OD 600 = 0.6. Protein expression was induced at 18˚C through the addition of IPTG to a final concentration of 0.5 mM. After 12 hrs, the cells were pelleted via centrifugation (5000 rcf, 20 min) and stored at -80˚C. Caspase-3 protease 4 , HCV NS3/4A protease 1 and TEV protease 5 expressions were expressed as previously described. Cell pellets were thawed and re-suspended in 20 mL of Lysis Buffer (50 mM Phosphate, 1 M NaCl, 5 mM Imidazole, pH 8.0) containing 100 mM PMSF. The cell suspension was then lysed on ice by sonification (35% amplitude, 8 x 20 second pulses on followed by 30 seconds off). The lysed cell suspension was then pelleted by centrifugation (35,000 rcf, 30min). The resulting supernatant was incubated at 4˚C for 30 minutes with 4 mL of Ni-NTA resin (for affinity purification using the His 6 tag at the Nterminus of each construct) that has been pre-equilibrated in Lysis Buffer. This mixture was then added to a fritted column and washed with 3 column volumes of Lysis Buffer followed by 1 column volume wash of Lysis Buffer containing 25 mM imidazole. The protein was then collected by eluting with 12 mL of Lysis Buffer containing 250 mM imidazole. The protein elution was dialyzed at 4˚C in 4 L of Lysis Buffer containing 1
S5
mM TCEP and then treated to Ulp1 protease overnight at 4˚C to cleave off His 6 -Sumo.
Thia solution was then mixed again with 4 mL of Ni-NTA (equilibrated in Lysis Buffer) and incubated for 30 minutes at 4˚C. The solution was then added to a fritted column and the flow through collected along with 10 mL of Lysis Buffer wash. The combined solution was concentrated to 2 mL and further purified by size exclusion chromatography using an S75 16/60 gel filtration column using degassed splicing buffer (100 mM phosphate, 150 mM NaCl, 1 mM EDTA, pH 7.2) as the mobile phase. Fractions were analyzed by SDS-PAGE, analytical RP-HPLC, and ESI-MS ( Figure S2 ). Pure protein was stored by flash-freezing in liquid N 2 following the addition of glycerol (15% v/v).
Caspase-3 protease 4 , HCV NS3/4A protease 1 and TEV protease 5 purifications were performed as previously described.
Analysis of protein trans splicing by SDS-PAGE:
Frozen (-80˚C) stored aliquots of purified IntN-and IntC-containing constructs were thawed on ice and individually concentrated to 100 µM. These solutions were then diluted in splicing buffer (100 mM phosphate, 150 mM NaCl, 1 mM EDTA, pH 7.2) containing 1 mM DTT to a final protein concentration of 5 µM (unless otherwise noted). Splicing reactions were initiated by mixing equal volumes of these solutions at 37˚C (unless otherwise noted). For reactions containing protease, the indicated enzyme was added directly after initiation of the splicing reaction to a final concentration of: caspase-3 = 0.1 µM; thrombin = 0.1 µM; TEV = 0.5 µM; HRV 3C protease = 0.5 µM; HCV NS3/4A protease = 1 µM. were inserted between each native intein and its cage as described in Figure S2 . 
